Protection from spontaneous hepatocellular damage by N-benzyl-d-glucamine dithiocarbamate in Long-Evans Cinnamon rats, an animal model of Wilson's disease.
The Long-Evans Cinnamon (LEC) rat is a mutant strain that accumulates excessive tissue copper (Cu) and models the clinical symptoms and biological features of Wilson's disease in humans. We compared the effects of three metal chelating agents, N-benzyl-d-glucamine dithiocarbamate (BGD), d-penicillamine (D-PEN), and triethylenetetramine (TETA), on the biliary and urinary excretions of Cu using LEC rats. The animals were treated ip with each chelating agent (1 mmol/kg body weight) and then the bile and urine samples were collected for 3 h. Because single treatment with BGD markedly stimulated biliary excretion of Cu, the protective effect of repeated BGD injection on spontaneous hepatocellular damage was further examined. Separate groups received two weekly injections of BGD starting at 11 weeks of age and were compared to saline-injected controls. Serum alanine aminotransferase (ALT) activity and bilirubin level were significantly increased in control LEC rats by 19 weeks of age and histopathological analysis demonstrated extensive hepatic damage in these rats. However, repeated BGD injections prevented the increases in serum ALT and bilirubin and blocked the histopathological changes in the liver. Furthermore, although Cu rapidly accumulated in the liver, kidney, spleen, and serum of control LEC rats during the test period, repeated BGD injection largely prevented these increases. These results indicate that BGD treatment is effective in blocking excessive Cu accumulation in LEC rats that, in turn, provides protection from spontaneous liver damage.